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ABSTRACT
It is imperative for developing countries to keep abreast of modern
educational trends to bring about progress and development.
Competency-based education can by used as a vehicle for progress and
development through improvements in the educational methods used in
Guyana.

Because Guyana has a tropical agricultural based economy

and because educational institutions must have dynamic programs of
change to be effective agents of change, a model for a CBE course in
tropical root crops has been developed .
Competency-based education is aimed at moving away from traditional
methods of teaching and as a result emphasis is placed on learninq
rather than on teaching.

Each student is seen as an individual and

is not judged by comparing his rate of progress with his group .
The model for the competency-based course of instruction was developed
using as a guide the model developed by the University of Houston
and adopted by Prairie View A & MUniversity.
comprised of three modules.

The model component is

The design of the modules is patterned

on the competency-based education system.
It is felt that CBE is ideal for Guyana 1 s educational system because
the Ministry of Education has started a pro~ram called a Multilateral
School System.

This system will be the core for the restructurinq

of the secondary school system, where a wide variety of subjects,
including technical subjects will be taught.

In such a school system

CBE is ideally suited because this method of teaching can encompass

ii

the various subject areas, which will be taught in the Multilateral
Schools, and can offer the type of results which Guyana's government
desires in its educational system.

iii
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Chapter 1
I NTROOUCTION
"In changing times unchanging schools are anomalous.

Com-

petency-based education promises the thrust necessary to meet the
challenge of a changed and changing society." (15)

In order for

schools to keep abreast of modern technology in our society, teacher
education and schools should change accordingly to meet the demands
of a modern world .

Within the past decade or so there has been a

dramatic and more or less revolutionary change in teacher education
and teaching methods.

One new idea is termed ''Competency-Based

Education" or, as it is synomously referred to as "Performance-Based
Teaching."
This new concept did not come about overnight but has been an
outgrowth of previous teaching methods.
arrival were present for some time.

"Indications of its impending

One of the early hints was the

development of programmed instruction designed to train people in a
step-by-step manner so that they would reach a pre-conceived end." (2)
Competency-based education (CBE) shoul d not be thouq ht of
utopian ans1r1er to our educational prohle111c; .

I L ic;

,Vi
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hnW<'V(•t· c1 i1110d ,If

moving away from the traditional methods of teachin!1 <1nd ,\c;
emphasis is placed on learning rather than on teachinq.

.i

rP~ul l.

[dch child

is seen as an individual and is not judged by comparing his rate of
progress with hi s group . The student paces himself not the teacher .

2

This particular concept of competency was expressed by Houston and
Howasam (15) when they stated, "the concept of competency-based
instruction has emerged from the emphasis on goal orientation and
individualization.

11

A change in educational methods was really needed because,
"schools were established and have continued as an enculturation
agent subject to the control and influence of the state and local
co1T1T1unity.

As such it has acted far more as an agent of social and

cultural preservation and persistence than as a vehicle of change
and adaptation." (15)
This concept in teacher education is relatively new, and the
bulk of the advancements have been made in North America.

It is

imperative for developing countries to keep abreast of modern
educational trends to bring about progress and development.

I

propose that CBE be used as a vehicle for progress and development
through i~provements in the educational methods used in Guyana.
Because Guyana has an agricultural based economy, and because
educational institutions must have dynamic programs of change to be
effective agents of change, this thesis will develop a model for a
CBE course employing a component in tropical root crops which can be
used as an innovative teaching system in Guyana's schools.

It should

be pointed out here that the model can serve other disciplines as well.

3

Chapter 2
LITERATURE REVIEW
What is Competency-Based Education?
Cooper and Weber (4) have said that a competency-based teacher
education program is a program which specifies the competencies to
be demonstrated by the student, makes explicit the criteria to be
applied in assessing the student's competencies and holds the student
accountable for meeting those criteria.
The level of achievement or performance goals as referred to by
Elam (5) should be specified and agreed to prior to instruction of
students.

However, even though the philosophy of competency-based

instruction originated in the sixties, little valid research has
been conducted for the construction of competencies i.e. performance
standards.

According to Houston, (9) one of the driving forces behind

this philosophy, the research basis for fomulating validated competencies is very thin since few, if any, rest on replicated and
undisputed research findings.

Thus program designers have to rely

on slim research evidence, reasoned hypotheses and sometimes
intuitions.
In order for a person to be successful in a particular subject
area one has to demonstrate some form of competency in the subject.

4

the word competent being used to designate
the level of ability which a graduate of a
competency-based education program is
expected to demonstrate. That level is a
minimum acceptable standard which program
designers set in the belief that performance
at that level demonstrates potential effectiveness. (10)
In CBE emphasis is placed on the "ability to do" in contrast to
the more traditional emphasis on the "ability to demonstrate
knowledge". (15) The student is held accountable for ascertaining
the minimum competency not for passing grades. (5)

5

History of Competency-Based Education
There has been considerable pressure from the public in an
effort to change the educational system in America.

Some educators

feel that the present system is not keeping pace with changes in our
modern society, thus reform is badly needed.

One writer, Thomas Clayton,

warned that, "teaching i s not a highly rational process in which the
teacher follows the logic of instructional process and obtains predicatable results." (3)

"In light of this, President Nixon has stated

that reform will require the development of broader and more sensitive
measurements of learning than we now have." (8)

Statement s like this,

and others, have forced American educators to initiate innovative and
sometimes revolutionary systems for changing educational systems.
Henson (8) noted that educators generally agree that the time has
come for the development of an educational system which will account
for its activities and direct each activity toward a clearly identifiable goal.

The birth of competency-based teacher education occurred

when this consensus in opinion appeared, according to Henson.
Many educators have expressed varied views as to what factors
have contributed to the development of Competency-Based Education.
Weber, 1973 (19) indicated that some factors which are responsible
for the development of Competency-Based Education are:
( 1)

"the accountability movement with its emphasis on
outcomes;

(2)

technological developments which made available new
resources for teaching and learning;

(3)

new concepts of management whi ch allowed education
to become product oriented;

6

(4)

the development and emphasis on behavioral
objectives;

(5)

the increased public emphasis on individualized
programs and personalization of instruction, and
finally;

(6)

the advances in the art and science of teaching."

Along with this, technological developments which threatened to alter
the teaching role made available new resources for teaching and learning,
also, business and industry entered the education field not only
operating educational programs for their own purposes but preparing and
marketing new learning tools and techniques. (5)
Weber, (19) however, feels that the single most important
contributory force behind the move toward CBE was the funding and
development of the United States Office of Education Elementary Models
Project in 1968.

Each of the ten models developed new programs that

emphasized the competency-based approach when training elementary school
teachers.
The idea of competency-based instruction was slow to catch on.
Between 1960 and 1970 performance-based programs had more reality in
conception than in fact, since only a handful of institutions in the
country had begun implementation. (6)
rapidly.

Since then the scene has changed

In a speech delivered at the Kansas Education Conference in

1972, Houston (11) reported that, the competency-based movement had
stirred the imagination of educators throughout the country. fourteen
states had instituted competency-based certification programs.

Texas

mandated competency-based certification of all new programs as of
September l, 1972 and of all other programs

by

September 1, 1977.

Its

7

State Board of Education in June 1972, also issued new certification
standards which required this approach to be taken by all 60 colleges
and universities in the state with teacher preparation programs. (18)
The state of Florida is also setting an example.

Florida's State

Department has joined forces with the Elementary Education Department
of Forida State University .

By working together they have developed

a list of more than 2500 competencies which are deemed essential to
all teachers.

(Teachers who do not possess these competencies will

lose their certificates.) (8)
Today competency-based teacher education has attained the status
of a "National Movement".

As of April 1973, the American Association

of Colleges of Teacher Education estimated that more than 600
institutions were working toward developing performance or competencybased programs. (16)

8

Why Competency-Based Education?
The questions may be asked, "Why Competency-Based Education?"
"What is so good about this system?" To answer these questions we
need to look at the differences between a competency-based program
and traditional program.

According to Weber, (20) the central

difference is that in competency-based programs the student is held
accountable for the demonstration of precisely specified competencies.
The emphasis is on demonstrated output and not on participation.

Thus,

it can be said that competency-based programs may be described as
achievement based while traditional programs may be described as
experience based.
As has been stated previously objectives are stated explicitly
beforehand in competency-based programs . These explicit competencybased objectives permit more effective evaluation both of students and
of the program.

The objectives of traditional programs often are so

general that they provide little direction for instruction. (15)
The teacher's role in a competency-based program is ever different
from one in the traditional education program.

According to Young and

Van Mandfrans, (21) conventional education has always relied heavily on
the teacher or text to dispense knowledge geared toward the averaqe
students with few provisions made for the slower or faster students.
In competency-based education the responsibility is often placed on the
student to initiate the learning by using the teacher as a resource
person.

They further go on to say that a competency-based education

system is not dependent on the concept of class advancement, since any
student may select goals more or less sophisticated than those of his
peer social group. (21)

9

The idea of students selecting their own goals besides being
a good learning experience enhances learning.
have shown that,

11

Heslin and Blake, (21)

performance improves as a student becomes personally

committed to the task and personal commitment is much more evident
when students are allowed to select their own goals. 11 Under conventional
educational systems the likelihood of interests developing is restricted.
The emphasis is often on vaguely defined and largely uninteresting
material.
Regardless of what method is being used to educate students tests
have to be given.

Under the conventional educational method, students

are given one chance to pass a test.
there is no failure.

In competency-based environments

If a student does not achieve his goal the first

time, he has another opportunity to try until he succeeds without the
stigma usually associated with failure . (21)
However, it should not be taken from the previous statements that
all is well.

Howsam and Houston, 1972, (15) reported, "that even among

the disciples of the movement, quite a lot of confusion exists about
the further characteristics of competency-based instruction . 11 They
indicated that this confusion resulted from a failure to differentiate
between the essential characteristics and the closely related concepts
of implementation modes.

Being such a new innovation, enough time has

not elapsed for sufficient tests to be carried out to prove how effective
this method is.

It is however hoped that with the passage of time the

merits of this system will be proved.
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Chapter 3

DEVELOPMENT OF A MODEL COMPONENT
Introduction
This section of the paper is devoted to the development of a
model component which is comprised of three modules.

The design of

the module is patterned on the competency-based educational system.
This component comprises the short course of instruction, tropical
root crops.

The component goals and rationale must be identified

prior to student instruction .
Goals of Component:
Students upon completing the modules will have a better understanding of the morphology, uses and culture of corrrnon root crops
grown under local conditions.
Rationale of Component:
Root crops are used daily as food by most people who live in
the tropics, and their characteristics and culture should be familiar
to the youth of those areas .

This CBE model will hel p to answer this

need by supplyi ng scientific information about common root crops for
beginning students, and should result in improved educational methods
used for educating the students not only in Guyana but in other Tropical
countries where similar infonnation is needed.

All materials and steps

11

needed to complete each module is carefully set out .
Pre-Requisites of Component:
Si nce this is an Introductory course, no pre-requisites are
required : However a basic interest of root crops is recommended.

12

Elements of Module
The module can be viewed as the building block of a course.
Weber, (19) describes it as a "set of learning activities intended
to facilitate the learner's acquisition and demonstration of a
particular competency or particular competencies."

It is the

instructional unit in the program rather than courses.

It specifies

in concise terms what the learner in a CBE program is expected to
achieve and on what level this achievement is to be made.

It is

characterized by having the following : prospectus, objectives, preassessment activities, enabling activities and post-assessment
activities.

The relationship between these activities is depicted

in the following modu le flow chart. (Fig. 1)
Prospectus :
The purpose of the prospectus is to introduce the student to
the module.

It is more or less a summary of the module .

It states in

concise terms what areas he has to concentrate on and how he should do
it.

Thus, wha tever is said in the prospectus should be carefully and

simply written.

Houston et al (13) suggests that "as the prospectus

is written keep the student in mi nd and write to him.''

He further

states that after the student has read the prospectus he should clearly
understand the parameters of the module and shou l d be able to rlccide
whether or not to engage in its activities. (14)

Some of the topics

which he suggests that should be included in the prospectus are:

the

goals and objectives of the particular module, module or competency
pre-requisites for the module presently being studied, and general outline of the module, including enabling activities. (14)
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FIGURE 1
MODULE FLOW CHART (12)
Introduction to
Module

Read
Prospectus
&

Objectives

Perform
Pre-Assessment
Exercises

Yes

Proceed
to Next
Module

No

Perform
Enabling
Exercises

Perform
PostAssessment
Exercises

No

Yes

Proceed
to Next
Module
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Behavioral Objectives:
In writing objectives emphasis is placed on trying to be as
diversified as possible .

The three main levels of objectives which

should be used are:
(1) cognitive objectives, which specify knowledge,
understanding and awareness, e .g. students will
list the functions of roots;
(2)

affective objectives, which require the
demonstration of the ability to bring about
change in other people's attitudes and
feelings, e .g. the students will voluntarily
suggest school discipline rules be modified;

(3)

psychomotor objectives which provide an
opportunity for manipulative skills, e.g.
the student will prepare a seed bed suitable
for planting seeds.

Pre-Assessment:
This is a test to determine how much the student knows.
Depending on how the student performs, his aptitude for a particular module will be known.

Then, the teacher will know whether

the student can proceed with the module, go on to another module
or do the enabling activities.

The pre-assessment is very important

in CBE since it is a good yardstick for the teacher and also the
pupil, and this saves the more advanced student from having to go
over work which he already knows.

Al l exercies in the pre-assessment

are based on the behavioral objectives.

15

Enabling Activities:
Modules normally contain a set of activities geared toward
increasing the students knowledge, and comprehension and competency
in that particular module.

From this set of activities the student

selects one or all depending on his performance on the pre-assessment
examination.

Upon successfully completing the activities the student

should have in fact accomplished the objectives of the module.
Houston, (13) however warns that in modular instruction the emphasis
is not on the completion of the activities, but on the attainment of
specified behavioral objectives.
Post-Assessment or Evaluation:
After the student successfully completes the module enabling
activities, he must demonstrate to his teacher and himself whether
he has achieved the behavioral objectives (competencies) of the
module .

The post-assessment or evaluation satisfies this aspect of

the module, and determines whether the student will proceed to the
next module or seek remedial activities.

It should however be borne

in mind that the post-assessment should not be looked upon as a test,
thus we should not lay empahsis on the concept of pass or fail.
Like the pre-assessment, the post-assessment exercises are also based
on the behavioral objectives.

16

Chapter 4
INSTRUCTIONAL MODULES
Educational Strategy
The study of Tropical Root Crops which will be studied over
the next few weeks is part of a course in plant science. The whole
unit is called a component and each sub-unit a module.

However, the

modules are so constructed that even though each one has its own set
of objectives they all relate to the overall goal of the component.
'

These lessons are competency-based. That is, the student knows
beforehand what is expected of him and at what level.

Before students

actually start a component and module, there are nonnally pre-assessment exercises administered to them to discover their aptitude in the
topic being studied and whether they can exit the module.

There are

also a number of enabling activities which they must complete in order
to fulfill the objectives of each module and to be competent in that
particular area if they were not initially proficient on the preassessment exercises. There are no time limits set as to how long
they have to complete these activities, however they should try to
complete all exercises. After they have completed the module then
the post-assessment exercises are administered.

The student must

exhibit whether or not he has achieved the objectives stated at the
beginning of the module before he may proceed to the next module.

17

If he does not develop the expected competencies he will have to
complete more enabling activities until the adequate competencies on
the post-assessment examination are demonstrated.

The teacher

guides the student in accomplishing the objectives and should offer
assistance as needed.

COMPETENCY-BASED INSTRUCTIONAL COURSE

INTRODUCTORY COURSE IN TROPICAL ROOT CROPS

Prepared by:

Albert L. Agard, Jr.
Graduate Assistant
Prairie View A &M
August 1974

Basis of Module:

INTRODUCTORY SOILS FOR HUMID TROPICAL AFRICA
by P. Brams
Prof. E. Brams

MO D U L E I
MO R P H O L O G Y
----- ----

19

PROSPECTUS FOR MODULE I
This module is aimed at helping you to recognize the
morphological parts of common root crops.

Some of you who have

gardens at home might have already seen some of these crops.

While

you are viewing the pictures of the crops, please note carefully the
shape of the various plants leaves.

Also note their pattern of

growth, that is, whether they are low to the ground or upright.

Keep

in mind those features which will best help you remember the individual
plants, since you will be required to identify these plants later.

You

have been given a list of objectives for this module, which you will
be expected to know and accomplish.

After you have read them, look at

the pre-assessment exercises and try answering the questions.

If you

do not achieve 90% competency in the pre-assessment exercise you need
to perform the enabling activities which are also listed.

If you

achieve 90% competency, then you have satisfied the requirements for
this module, and you may proceed on to Module II.

After completing the

enabling activities, proceed with the post-assessment exercises.

You

should be able to achieve 90% competency, but if you do not, see the
teacher.
Pre-Requisites
Since this is the first module no pre-requisites are required.
However, it is left to the teacher's judgment whether or not to allow
a student to proceed with the module.

20

BEHAVORIAL OBJECTIVES OF MODULE I
Upon completion of Instructional Module I a student will be
competent in the area of the Morphologhy of Tropical Root Crops to
the extent that he can with at least 90% accuracy :
1.

identify the five (5) tropical root crops when
he is shown slides or when he is shown the
actual plants;

2.

identify the five (5) tropical root crops through
direct observation given a number of tropical
crops;

3.

draw the leaves, roots and growth habit of each
root crop studied;

4.

describe briefly the major morphological differences
of common root crops;

5.

identify the following parts on a mature root crop
and know which parts we eat;
a.

leaves

b.

root

c.

stem

d.

node

e.

i nternode

21

PRE-ASSESSMENT EXERCISES FOR MODULE I

,.

What part or parts of the following plants do we usually eat?
(a)

sweet potatoes

(b)

cassava

( C)

yams

(d)

tannias

(e)

eddoes

2.

Look at slides and identify each.

3.

On the desk in the lab there are some root crops, they are
numbered 1-5.

4.

Identify each one.

In the greenhouse, I have placed numbered plants (about 20)
pick out those which are root crops and identify them
according to their numbers.

5.

Of the five (5) root crops which you have identified in
question No . 3 draw three (3} of the crops showing their
leaves, roots and their method of growth.

6.

Pick any two (2) of the root crops you have identified
and describe the morphological features of each one .

7.

In the lab, there are two (2) root crops .
parts have labels on them.

Certain

Select one of the plants

and identify each labeled part.

22

ENABLING ACTIVITIES FOR MODULE I
l.

Lecture by teacher.

2.

Library reading of the following:
a.

(This is required.)

An Introduction to the Botany of Tropical Crops.
by Leslie Cobley, pages 170-184.

b.

Booklets and other information published by the
Ministry of Agriculture .

3.

Laboratory .
a.

Viewing slides and using accompanying work sheets.
Each set of slides is numbered and has a corresponding work sheet which identifies each slide
according to its number.

b.

(See Appendix B)

Leaf Pressing - students will be asked to press the
leaves of individual root crops .

Each leaf should

be placed between two sheets of paper with a heavy
object placed on top of the leaves.
4.

Field trips to:
a.

experimental plots;

b.

farms .

23

POST-ASSESSMENT EXERCISES FOR MODULE I
1.

List five (5) root crops.

2.

Look at slides and identify each.

3.

List the parts of the following plants we eat:
a.

sweet potatoes

b.

cassava

c.

yams

d.

tannias

e.

eddoes

4.

Identify the labeled parts of any plants on Table A.

5.

In the greenhouse there are about 15 plants.

Identify

those which are root crops.
6.

Select two (2) of the root crops we have studied and
describe in a few sentences each one ' s morphological
features, i.e. height of plant, way l eaves grow, stem
colour, etc.

7.

Using the same two (2) crops you have described, draw
each showing its roots, leaves, and also, its method
of growth.

M ODUL E I I
-------

C U L T UR E

Q f_

A N D ME T H O D S

P RO DUC T I ON
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PROSPECTUS FOR MODULE II
Now that you have had an opportunity to study the morphological
features of the crops, you will now study the culture of these plants .
In other words we will be l ooking at:

How to grow the plants? How

to prepare the land? What different types of planting materials are
prepared for planting? What operations must be performed during the
growing season of the plants? You must learn the answers to all these
questions and more if you want to be competent in this module.
If you want to know more about these crops you should not only
be interested in seeing what the final product looks like, but also,
what it looks like at each stage of growth, and the kinds of activities
one has to perform throughout the growing season of the plants.
You will be visiting farms and research stations to observe some
of the cultural techniques.

It would be advisable if you make notes

on each of your visits as you will be expected to know some of these
cultural practices. As a matter of fact you will plant some of these
crops and use cultural practices similar to ones you observed.
As in your previous module a list of the objectives for this
particular module has been distributed. After you have read them look
at the pre-assessment exercises and try answering the questions.

If

you do not achieve 90% competency in the pre-assessment exercise you
will need to perform the enabling activities which are also li sted.
If you achieve 90% competency then you have satisfied the requirements
for this module, so you proceed to Module III.

After completing the

enabling activities proceed with the post-assessment exercises.

You

should be able to achieve 90% competency, but if you do not, consult
your teacher.

26

Pre-Requisites
Satisfactory completion of Module I - Morphology.

27

BEHAVIORAL OBJECTIVES OF MODULE II
Upon completion of Instructional Module II a student will be
competent in the area of plant culture and the methods of production
of tropical root crops to the extent that he can do the following
with at least 90% accuracy:
l.

Given a small piece of land unprepared for planting
the student will be able to prepare the land for
planting and maintain it properly for a given period .
The degree to whi ch the student performs the cultural
operations correctly will be judged by the teacher.

2.

Make a l ist of the reconvnended cultural practices to
be performed in proper order to cultivate each of the
root crops being studied.

3.

Solve problems concerning the type of crop being
grown, that is, students will be able to determine
the depth of planting, time of planting, time for
maturity, distance between plants, planting material
to be used, preparation of soil for planting , etc.,
for each of the five root crops being studied.

4.

Select and prepare cutting samples from fully mature
planting material .

5.

Differentiate between parts of each crop which are
used as planting material.

6.

Describe in a paragraph how to raise any three of
the root crops to maturity.
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7.

Given the name of any of the crops being studied
the student will be able to list at least one common
disease of each crop and the name of a method to
control each disease.

8.

List one chemical which can be used for weed control
and one method by which the weeds can be controlled
mechanically .

9.

Give the name of the type(s) of recommended fertilizers
for each crop being studied.
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PRE-ASSESSMENT EXERCISES FOR MODULE II
1.

In the laboratory I have placed material which can be used
as planting material .

Select one sample of planting material

from each crop studied and prepare it for planting.
2.

List the part{s) of each crop which we use as planting
material.

3.

Describe in your own words in one paragraph or less how you
would raise to maturity any three of the root crops we are
now studying.

4.

List in proper sequence, those cultural practices which you
would perform when growing the root crops we are studying .

5.

You have two (2) pieces of land, one is stoney with very
compact soil and the other has loose soil and has some farm
yard manure.

Which of the two would you select for growing

your root crops? State your reasons and describe briefly how
you would go about preparing the land for planting .
6.

List two methods by which we can control weeds.

Give two

examples of each.
7.

Give the name of one common disease that attacks each crop
that we have studied.

8.

For each of the crops studied give the name of its reco1m1ended
fertilizer.
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ENABLING ACTIVITIES FOR MODULE II
1.

Lecture by teacher.

2.

Library reading of the following:
a.

(This is required . )

An Introduction to Tropical Cash Crops, by
R. J. Mc! 1roy .

b.

An Introduction to the Botany of Tr opical Crops,
by L. S. Cobley , pages 170-182.

C.

Principles of Fiel d Crop Production, by
)

Martin and Leonard, pages 885-887.
d.

Bookl ets and other information published by the
Ministry of Agricul ture .

3.

Laboratory cultivating of small plots of the root crops.

4.

Field trips to :

a.

farms ;

b.

experimenta l stations.
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POST-ASSESSMENT FOR MODULE II
1.

Write a list of the part(s) of each root crop which we
use as planting material.

2.

3.

For each crop we have studied determine the following:
a.

the depth at which each should be planted.

b.

what time of the year is best for planting?

c.

the recommended spacing for each crop.

What cultural practices should be performed for each
crop, beginning from the time they are planted until maturity?
These should be listed in proper sequence.

4.

On the desk in the lab is a set of potential planting
material.

Select a sample which could be used as planting

material for each crop.

Identify each crop and prepare

each sample for planting.
5.

Briefly describe how you would prepare a plot of land to
plant any three of the root crops.

6.

What type(s) of fertilizer is recormnended for the:
(a) cassava, (b) taro, (c) yam, (d) tannia, (e) sweet potato?

7.

What type of chemical herbicide would you use to control the
weeds among your root crops?

Is there any other method

you can use to control the weeds?
8.

If yes, discuss.

Name one common disease for the following crops:
(a) eddo, (b) cassava, (c) sweet potato, (d) tannia,
(e) yam.

What would you use to control each disease?

MODULE III
PROCESSING TECHNIQUES
AND
USES OF TROPICAL ROOT CROPS
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PROSPECTUS FOR MODULE III
In our last module we studied how crops are cultivated and the
sequence that the cultural practices have to be performed from the
time the crops are planted until they mature .

In this module we will

examine some of the industrial and home uses of the root crops and the
processing techniques used to prepare the crops for use.

There are

quite a number of uses for these root crops; however, the most familiar
use is as a food source .

However, you must realize that these crops

can be utilized in a variety of ways, and that they play a very important
role in our everyday life.

You should make note of the uses of each

crops since they cannot all be used in the same fashion.

At the same

time, try to think about other ways which these crops can be utilized.
We will all receive an opportunity to visit some businesses where
these crops are processed into different products, and observe demonstrations by professional people while they illustrate processing techniques.
later you will process some of the crops into such things as chips,
flour, starch, etc.
As in your previous module a list of the objectives for this
particular module has been given . After you have read them, look at
the pre-assessment exercise and try answering the questions.

If you do

not achieve 90% competency in the pre-assessment exercise you will need
to perform the enabling activities which are also li sted .

If you

achieve 90% competency then you have satisfied the requirements for this
component.

After completing the enabling activities proceed with the

post-assessment exercises.

You should be able to achieve 90% competency,

but if you do not, consult your teacher.
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Pre-Requisites
Successful completion of Modules I and II.
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BEHAVIORAL OBJECTIVES OF MODULE III
Upon completion of Module III, a student will be competent
in the area of processing techniques and uses of tropical root crops
to the extent that he can perform the following activities with at
least 90% accuracy:
1.

Given a list of the common root crops being studied, he
will be able to list at least six (6) uses of root crops
in the home and industry.

2.

Describe in his own words how a by-product of each root
crop is processed.

3.

Identify by-products of all root crops studied.

4.

Discuss ways in which root crops can be utilized other
than those discussed in class.

5.

Demonstrate how at least one by-product of any one root
crop is prepared.

6.

Match given crops with its uses.
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PRE-ASSESSMENT EXERCISES FOR MODULE III
1.

List at least six (6) home uses for which we can use root
crops.

2.

List at least three (3) industrial uses of root crops.

3.

In two (2) paragraphs or less describe in your own words
how the following by-products are made:

(a) starch,

(b) cassareep, (c) tapioca, (d) poi.
4.

On the table in the lab, I have numbered some by-products
of the root crops we are studying.

Identify each one

according to its number.
5.

From which plant( s) are we able to make the following byproducts :

(a) starch, (b) tapioca, (c) chips, (d) flour,

(e) paper , {f) cattle feed.
6.

What are some other possible ways that we can utilize root
crops?

7.

Demonstrate to the class how to make any by-product of the
root crops we are studying.
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ENABLING ACTIVITIES FOR MODULE III
1.

Lecture by teacher.

(This is required . )

2.

Lectures by personnel from processing industries and
other related businesses .

3.

Reading of the following:
a.

Principles of Field Crop Production, by
Martin and Leonard, pages 887-888.

b.

Mechanization of Tropical Crops, by
W. N. Bates, pages 273-279.

c.

Booklets published by the Ministry of Agriculture
and Ministry of Information.

4.

Laboratory demonstrations of how various by-products are
prepared.

5.

Field trips to:
a.

small busi nesses;

b.

factories .
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POST-ASSESSMENT EXERCISES FOR MODULE III
1.

Identify the by-products of root crops which are in the
lab.

2.

List some uses to which we can utilize the following plants :
(a) cassava, (b) yams, (c) sweet potatoes, (d) tannias,
(e) eddoes .

3.

What are some other poss i ble uses for which we can utilize
these root crops?

4.

In two (2) paragraphs or less, describe in your own words
how you would make at least three (3) by- products from any
one root crop.

5.

Process and display for evaluation any by-product of a
root crop .
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Chapter 5
PROPOSED USE OF COMPETENCY-BASED EDUCATION IN GUYANA
Implementation of CBE
In al l areas of life there is nothing more difficult than
trying to bri ng about change.

Change, whether it is good or bad,

will always be perceived with some amount of skepticism, however,
the Guyanese Government has always been recepti ve to new proposals
and ideas whi ch would strengthen and increase the effectiveness
of Guyana ' s schools, especially those brought back from other
countri es by students.

The role Guyanese people are expected to

play was expressed by the former mini ster of education when she
said:
... in ensuring that the people are educated
to meet the chal l enge of the Cooperative
Republ ic, all must not be left to Government's
initiative. To do this will make the task
more difficult, the process l onger .... It
i s not enough that deci si ons are made by
Government . .. . Party members have a
responsibility to themselves, to thei r
children, and the country . They must ensure
that they use every faci li ty provided for
training and al so create opportuniti es
themsel ves for the traini ng that is required.
(7)

Thi s indicated that suggestions are welcomed from individuals but
i t must be noted that each is carefully scrutinized before it is
implemented and proper approval must be given.
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It is my intention to implement CBE through the Ministry of
Education, for, even though individual schools may alter their
curricula, major changes must be approved and implemented by the
Minister of Education, since all educational funds are distributed
through his office .

Knowing this, I wrote a letter to the Chief

Education Officer in January 1974 explaining CBE's method and its
advantages, in addition to literature on the subject, and my plans
for implementation in Guyana .

I also requested his comments and

opinions concerning the program and its proposed implementation.
(See Appendix 8) At the time that this thesis was written, no
reply had been received.

This should not be taken to mean that

the Ministry has no interest in my proposal, but rather, as just
one of the problems an individual faces i n trying to communicate
by letter with a bureaucracy.
After obtaining approval the next step would be to train
teachers for classroom instruction .

Guyana has teacher training

programs pr esentl y; therefore, that pool of resourced people can
be tapped along with the pool of existing teachers.

However,

these people must be educated to the CBE approach to education.
They will be chosen either on a county basis or a composite group
will be selected from each county.

These teachers wi ll attend

workshops and semi nars at which they will learn about CBE .

Emphasis

will be placed on such areas as module and component devel opment,
the pros and cons of CBE and the philosophy and methods of designing
CBE programs of instruction.

At these workshops and seminars

interested Education Officers will be i nvited to attend.

Excerpts

from thi s thesis wi l l be used as study material and the modules
developed in this thes i s wi ll be used as model s to illustrate the
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proper format for modules.
The next step will be to select pilot schools from the group
of schools which have teachers participating in the CSE workshops.
In these schools, selected courses using the Competency-Based method
will be selected depending on the needs at the time.

However, I

would select schools i n the Multilateral School System, because
they will be structured to encompass a variety of subjects on the
secondary level. (7)

Students at this level should be more receptive

to changed teaching approaches.

Implementati on of this program at

the University level will be attempted at a later date, after sufficient
time has elapsed for a rel i able evaluation of the program in the
Multilateral Schools.
Guyana in the past and even now has al ways established linkages
with institutions of higher learning here in the United States.

Some

of the universities wh ich they presently have linkages are the
University of Florida, Louisiana State University and Tuskegee Institute.
Thus, the next step would be to establish linkages with teacher
education institutions in the United States which already have
established CBE programs in their programs.

Through these linkages

the training of personnel who will further train teachers in Guyana
wi l l be realized.

With the training of mor e teachers, more schools

would eventually get involved in the pilot project .

However, the

new program will still be limited to a few sel ected courses as no
complete changeover in the school curricula would be recommended
until an evaluation has been made of the impact of CBE in the pilot
schools .

42

Limitations to Implementing CBE
"The change toward competency-based education at any
institution is never easy.

The law of physics seem to apply:

tremendous inertia must be overcome in order to move static teachereducation curricula." (17)

The above mentioned statement by Jones

perfectly sums up the task of implementing such a program.

This type

of attitude is understandable \'t'hen we consider that, "less than one
percent spent on education is going to research and development .... "(l)
The reluctance to change is no different in Guyana.

Thus, I foresee

the major limitations that would hinder the development of CBE in
Guyana as being sufficient financial aid and securing the personnel
necessary to impl ement the new program, that is, students, teachers,
administrators, etc. The first limitation is of major concern because
the availability of sufficient funds will attract the necessary
personnel.
Funds will be needed for teacher training, rewriting of curricula,
purchasing of new equipment, and salaries for additional clerical
personnel.

It is hoped that these funds could be generated from the

Ministry of Education and through A.I.D.
The training of personnel at all levels would be a gradual process .
Even the United States, which has been using the CBE system for some
time, has a shortage of the trained personnel needed to carry out the
program in all of its schools, colleges and universities.

As regards

equipment, I would recolllT!end that it be designed for use in those
facilities which are already in existence and whenever possible local
equipment should be modified.

In the initial stage no duplication

would be al l owed as the equipment used in modular packaging can be
loaned from one school to another.
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The present government has placed quite a lot of importance
on education.

This was brought out by the former Minister of

Education when she said that ''This Government has done more for
education in this country, not only than past Governments, but than
most Governments of the developing world." (7)

Thus it is

envisaged that the government would not be too hesitant to spend
money for new educational systems, especially systems which will
strengthen the educational process .

The type of change which the

then Minister of Education in 1970 expressed when she said,
We felt the need very badly . Now that
we have, with the Cooperative Republi c ,
accepted the urgency and the necess i ty
of depending on oursel ves, our efforts
to change the direction of our
educational system and its traditional
offerings must be increased. (7)
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Chapter 6
CONCLUSION
I sincerely believe that CBE will bring about the des i red change
in Guyana's educational system.

The requi rements which any change

must satisfy were outlined in 1970 by Mrs . Shirley Field- Ridley, (7)
Guyana's past Minister of Education, when she enumerated the educational policies of Guyana's New Cooperative Republic.

She stated,

"We [GUYANA] require a system that will produce for us the kind of
skills that we must have at all levels." CBE is ideally suited for
this system since the module's basic format is flexible enough to
be adapted to any curricula needed by the students' local enivronment
simply by i denti fying key objecti ves for the component .
The educational system is Guyana is ripe for a new approach to
teaching and lear ning because plans for revamping the secondary school
system are presently under considerati on for implementat ion in early
1975.

The program under consideration is known as a Multilatera l

School System . This system:
wi ll be t he core for the restructuri ng of the
secondary school system, and this will, of course,
influence the primary school s. In a Multilateral
School - which i s a Secondary School - there are
taught within the same school a wide vari ety of
subjects i ncluding technical subjects; Co111T1er ce;
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Home Economics, Agricultural Science, Arts
and Natural Science .... each Secondary
School will bit by bit be made to complement
the Multilateral School. (7)
In such a school system CBE is ideally suited because this
method of teachi ng can encompass the various ~ubject areas, which
will be taught in the Multilateral Schools.

CBE offers the type

of results which Guyana ' s government desires in its educational
system.

This is reflected by the statement, "We must become a

nation of learners, al l of us learning many of the necessary things
that were left out very deliberately from the education that we
were given." (7)
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P. 0. Box 2624
Prairie View A & MUniversity
Prairie View. Texas 77445
U.S.A.
Janury 31. 1974

The Chief Education Officer
Ministry of Education
Georgetown, Guyana
South America
Dear Sir:
I am a former employee of the Ministry of Education . At present I am
working on my Master Degree at the above mentioned institution. I am doing
my thesis in an area of work which I feel would benefit not only agricultural
education, but also other forms of education in Guyana.
My thesis is in the area of agronomic education, to be more specific I
am developing a module for a competency-based i ntroductory course in Tropical
Root Crops. Part of the thesis will contain a l i terature review as to what
Competency-based Education i s, the history, pros and cons and f uture trends .
I also would like to ~ake an assessment of the limitations of the competencybased program for teacher education in Guyana and proposed st rateg i es fo r
implementation.
I have been away from Guyana for sometime now, so I do not know what i s
the status of teacher education in Guyana, also competency-based education is
a fairly new concept in educational circles. I do not know whether you or
any officers in your Ministry are familiar with thi s concept . I am however
asking your cooperation or any other officer in your Mini stry in determining
what limitations the competency-based program woul d have in Guyana and if i t
has not already started, some proposed strategies for implementation . I
would also like to know what are your personal feel ings about thi s method,
and how soon do you see Guyana using this method. If possibl e please let me
also have an i dea as to what the status of teacher education in Guyana is.
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The Chief Education Officer
January 31, 1974
Page 2

I will appreciate your kind cooperation, as I feel that on my return to
Guyana I can help in some way in implementing this program. I have sent this
letter to you, but I would be grateful if you can also solicit the help of
other education officers. Enclosed please find a copy of what Competency-based
Education is. It is explained in a very simple form.
I do trust to hear from you soon, as whatever your feelings or answers
are, will be included in my thesis. Please try to conmunicate with me by
the end of February.
Yours respectfully,
Albert L. Agard, Jr.
Graduate Student
Prairie View A & M University
ALA/lmg
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ENABLING ACTIVITY
MODULE I
WORK SHEET
Slide No.
l.

Cassava Plant showing leaves and stem .

2.

A field of Cassava Plants.

3.

A field of cassava plants .

4.

Cassava roots, with stem in the middle.

5.

Branches of cassava.

6.

Cassava stems.

7.

Yams growing on stakes.

8.

Leaves of yam.

9.

Yams growing on stakes.

10 .

Field of yams.

11.

Yams growing on stakes.

12.

Yams growing on stakes.

13.

Close up of yam leaves.

14.

Yams before they have been staked.

15.

Sweet potatoes.

16.

Roots of sweet potato.

17.

Eddo plant with eddoes.

18.

Tannia plant with tannias.

